In terms of both the products to which microelectronic technology will be applied and the technical innovations making those applications possible, the 1980's will scarcely be boring. Let's take a look at a few examples of the expected changes.
Hardware technology trends
Two forces drive computer system advancesmagnetic recording technology and semiconductor technology.
By providing orders of magnitude improvement in performance and cost,2 semiconductor technology has made today's computers possible. Its greatest impact has been on processors and main memory. In the future, semiconductor technology will continue to affect processors and main memory, but will also begin to influence mass storage, especially magnetic bubble and read-only memories.
Magnetic recording technology. Mass storage devices such as tape and disk drives have been improved by several orders of magnitude in the last 20 years. Further advances are predicted for the 1980's. 3 A simple but illustrative way to look at the impact of technology is the "wedge"4 shown in Figure 1 . The 0018-9162/80/0100-00 tip of the wedge represents the introduction ofa product. The wedge itself traces the evolution of any one of the product's key features (a disk drive's capacity in megabytes, for example). The price of the product is plotted logarithmicaly against time.
There are two basic directions the product can evolve. As technical advances lower manufacturing costs, the price of the product will follow a decreasing curve. This path has been labeled the "learning curve" (Figure 1 ) and is analogous to the term "experience curve" used in the semiconductor industry. The second path involves increasing the functionality of the product while keeping its price constant. In other words, as manufacturing cost for the product's initial capability decreases, more capability can be added and yet only bring the manufacturing cost and price back to its original point. This path is the "performance curve" in Figure 1 . Normally, a product grows into a family of products by following both paths. The learning curve, then, is the path of constant performance and decreasing price, while the performance curve is the path of constant price and increasing performance. This concept offers a perspective on all computer hardware development, and provides a way to look at hardware technology trends. Figure 2 shows the evolution of disk technology over the last 20 years. This chart shows four wedges-one for multiplatter disks, one for singleplatter cartridge disks, and two for flexible disks. A fifth wedge is emerging between the cartridge disk and the floppy-the nonremovable Winchester disk-although it is too early yet to plot its path.
The Using the myriad combinations of data base, video, communications, and computer technologies, several different types of information distribution systems will be possible in the 1980's. The widespread use of such public information utilities, however, will be slowed by the incompatibility among the offered systems.
In Europe and Japan, experiments with names such as Viewdata, Prestel, Antiope, and Hi-Ovis are underway. In the US, the action is not governmentsponsored. However, several experiments are underway by a diverse set of players including publishers (those who own the information), news services, cable TV companies, broadcast TV companies, telephone companies, computer companies, and independent entrepreneurs. The 80's will be the decade of the computer-the time when hardware technology will not only enhance the price and performance of existing applications but also propel the computer into areas previously unimagined. It will be the decade of the democratization of the computer.
Computer scientists and engineers are especially fortunate. They will be the cutting edge of a technological revolution that will have the profoundest economic, social, and political consequences. They will shape that revolution and have a chance to see how it turns out-not within their lifetimes but within half, or even less, of their lifetimes. It is the rarest of opportunities. Juliussen received the BS, the MS, and the PhD in electrical engineering from Purdue University.
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